Immunological detection of phytoene desaturase in algae and higher plants using an antiserum raised against a bacterial fusion-gene construct.
Immunological characterization of phytoene desaturase, a key enzyme of carotenoid biosynthesis, is reported. For this purpose, a phytoene-desaturase fusion protein has been employed. For its construction 921 base pairs of the crtI gene were fused to the N-terminal region of the Escherichia coli lacZ gene. Plasmid pGABX2 resulted from insertion of a BglI - XhoI fragment from the Rhodobacter capsulatus carotenoid biosynthesis gene cluster, carrying the crtI, crtA and crtB genes, into pBR322. A 968-base-pair SalI-fragment from pGABX2 was cloned into pUR288 at the 3' end of the lacZ gene. Isopropyl-beta-D-thio-galactopyranoside-dependent activation of the lacZ fusion gene resulted in expression of a stable 150-kDa protein. After electroelution from SDS/polyacrylamide slab gels, the protein was used for antibody production. The heterogenic antiserum obtained was tested by Western blotting against proteins from Rhodobacter capsulatus and several different photoautotrophic organisms including higher plants. Apparent molecular masses of immunoreactive proteins from Rhodobacter, Aphanocapsa, rape and spinach were around 64 kDa. In Bumilleriopsis a 55-kDa protein was found instead. The antibody also inhibited in vitro desaturation of phytoene when detergent-solubilized membranes were employed.